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i»    Thx© i* the t#eaty«e*?*nth partial report on the »Dovelopaont 
4f a Cool Propallant for the 3«/70 Caliber Gun« and the final 
anS°S-oÄtS50    BalliÄUc Te9t öf Oooi P'opellante EX*6S02, EX-684i, 

?£    ?ÄÄ
th6.re^^tö 'of *'*»• swVject testa« it is eaneludoa that for 

t»a 3«Y70 caliber large chamber tuns 

a«    Thjg subject propell&nts tfer© of satisfactory quickness ^«4 
j^f^f Ürtf cixa% f eräit y « 

bo    EX-68&2 had slightly better flash suppression character-, 
isticS than EX~6$41« 

_. VM •    .-^Ä- 

"-u ^^'.-EX^SOr-shQWQ^'nö Sn^eation Of •dän&eTOusäy.'higfc pr^asuro© 
tmen fxyed over the temperature range of ?0QP to 165°F* 
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Ballistic fest öf Cool fropsllahto 
- -_ _•    sX~6«02;p EX-6841* and BX*?6w42 

«w  <3*  W»  «M ,„«p|.. A», *».•»_ «*  «»«Bra!»  *•*•«•  *o"  *»  «to  '«8»  «ft  «•>  *»  (MM  a»  o» 9»      «o 
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/  r      2.o REPERENCESY 

-f 

l! 

a0 Task Assignment NPG-R<§>2d-62»1«»»52 og 6 Aufust 1951 
bo B0ORD Conf Itr Re2d~CNS*eph EP9 So? 19376 of 13 April 1951 
c*    BUORD Conf It» R©2d-<CNBgeph 5JP9 Se» 22453 of 3 July 1951 

i 

>•.<* 
BACKSROtlNB: 

Reference (a) set up the general task for the development of a 
cool prapeilant for the 3«/?0 caliber gun«, Reference (b) described 
BX-680« as a cool plcrite prwpöiia^t .*M50°K) containing 1$ lead 
carbonate0 This lot was prepared for use in gun-projectile evalu- 
ation trials,« Reference (d) itated the possibility that assembled 
3«/70 caliber ammunition containing pier it e propellant vii.ll  reach 
temperatures of 120°F to lo5*F in the 88ön mount magazine»« The 
Proving Ground vras? therefore» requested to fire EX^6802 at these ^ 
powder temperatures in order to determine the pressures that would 
be- reached» Reference (c) described EX«?684l and• ß'K^Sh9 .'•?'? being' 
cool picrite propellents (l950ftF)" containing' 1%. lead carbonate and 
1%  potassium gulf ate«. The Proving Ground was directed to compare 
the ballistic performance'et  these propellants with ether similar 
propeliants reported in references (e) and (f)* 

4 

AUTRORITls                              .-•-." -      . 1 
•     -                 -        . *  ' ' i 

Task .Assignment KPG-Ro2d-62-l-52 of 6 August 1951 1 
BUORD Conf itr tead-CHBsfcph EP9 SQr 1937$ ot 13 April 1951 . 
BUORD Goaf itr Ro2d-0NBtaph HP9 Ser 22453 of 3 July 1951 . •-< 

dP ' TelGon from BÜORD (R©2ds Co N«> Bernstein) to HPG (OMIs   .     "j 
Lc B0 VJeber) of 18 April 1951 

#o' $£3 S^psrt 'Be. 591 of 10 July 1950 (Genf) 
^f0;-'-KPG 7R'®port1-Boriro6^o*SK1,c3-":a^rl3r^H^f©on*^^^-*^'"-- -1*—'" 
.g*. Description Sheets of Manufacture and Closed Bomb Data -\ 

------M 

r 1 i 

•1- 

1 .:    4* OBJECT OF TESTS 

To evaluate the ballistic performance of the subject propellants« 
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Ballistic Test of Cool Pr0p@lla.2ita 
BX-O802» EX-o84l> and EX-6842 

*•  ^»  i,  W  S3 - ss  A? _=S  «•  «- 

1 i 

So PERSON 4P IBSTi 

r.^f^'falisC"P?oject Letters 

ho    Sates Materials Received 

Co ©at© Commenced feet© 
d«, teits Completed 

6 August 1951 
13 April 1951 
3 July 1951 

13 April 1951 
28 June 1951 
24 April 1951 
21 December 1951 

••;] 

1 
60     DESCRIPTION QF 3Ä43 UNDER TESTs 

Referende (g) described the subject propellantg as follows; 
—.- „-*n^^—.«»v3>M^ -! „. *Ww K" .X~fi~ 

a<s    Chemical Composition.« 

Nitrocellulose (13*20£N) 

Nitroglyqerinfe 

Picrite 

Ceniralit© 

Bibutylphthalate 
PbCQj 

Vv :       "•-• 
Flam© .feopsrature  (°K) 

EX«.6802 M±&8JA -•£%s&£&2. 
2O0I3 20*33 20^15 

10*15 '    9o55 9oll 

$»•75 59o09 60« 24 

1©82 lo74 1-» 87 

9oi5 9*29 8e63 

0*88 0,94 0*67 

1*04 " 1*0© 

1972 

a 
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Ballistic lest of Cool Propellants 
;E3E+6802t EX-6841,  and EX-6Ö42 

«»   <-»   OC   M»«J»   «N|   <•»   «ft   «   W   OB   »J* c*  w*  <B»  «A, 

b© Grain Geometry an$ Closed Bomb Bstas . 

It 

JteaiMifo& - 
Length Dianu 

JjJlaJt 
Av0 Web No«  of •RQ* RF^J 

Xli 
BX-&802 0«3760 0»1648 Qo0279 ? 9##ö 97ol 

EX«6841 0,3732 0*1645 0402*4 7 98o5 95*9 

EX~6842 0o3470 Ool6?4 Co0259 7 108o3 96.© 4 

*" Based on EX-6586 äs 100$ at 90° F© 

7«, PROCEDURE*  : '.  - 

The subject propellents were fired in the 3M/?0 caliber large 
chamber gu«o Muzzle velocities, maximum pressures (copper crusher), 
and ejection times were recorded« Pressure«time records were 
obtained with EX«»o802 over the povider temperature range of ,90*^ to 
165°F<> 

sT *RESULTS A%-DISCUSSION?       7 '   ""•'•* ": 
The. results of the subject tests arö given in detail in the 

Appendices and are summarized below: . 

• r.&.©,_ -Uniformity:   -       : 

Gun« 

Projectile; 

Cartridge Case t 

Primers 

Lead. »Ml: 

3^/70  Caliber, Type G~2, No« 24491 
3w/70 Caliber, Type G-12, No« 24927 

As indicated«, Epsom salt loaded 
{15*00 lbs«) 

As indicated^ ,E"xp-» No0 5, Steel* 
Rubber Crimped« British cases 
used with British projectiles* 

XC^Mll ; 

None 

Cardboard 

•••at 
•. i 

1 .u* 

• 1 
'it 
j 

I J I? 
'A      •  V 

i 
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'3 
Ballistic Test of Cool, Propellents 

EX-*68029 EX-6841,   and. EX-6842 
«»     *»     «•     «to      «w>     «r      a»     «*     *•     *•».    .**•     m>      «•».«»<«»«»•      ««     «•,     e»      «CD      «• 

"FjfQ$.«!f   'sx«-2fc-& 

£§|yi   —SEE  ^sizääs 
4*2/4«-51 • ,t**-2;   EX~67$• 

Gases,   BAP» Ko.0 § 

Charge   Velocity   Pr^amtre     IJo Time 

SJ a 

if    X0S§8 

EX-6802    lOoOO 
34Q3±11 

3427±9 

.19«5*Q«3_ 

2i*2±o«g, 

\5±1 A: 

14±1* 

Projo EX-24~5 

7*9-51  0-2 EX-6802 9c90 

«    « EX~6842 9o75 

"»    «» EX-6841 10»05 

Cases Bsp© No» 5 

3437±7   21o7±0ö2    13±0 

341U2   22*0±0-*3    14±X* 

3378±14  20„3±G64 -  14±1* 

Projs British Case: British 

7~30~51 G-12 EX-6802  9*90  3401±5   2102&D03 

"*f "vljr- räs-ö' 01 

V-o Charge Determinations 

Piowder, £säi& 
Velocity Charge Pressure 

i.t^.Ä.w.i.o^. 

EX-6802 . , 24—2 3400 9*87 - 20 0 7 

EX-6802 24-5 3400 $..75 AJ,O1 

BXi£g4£ " ,24^5 3400 i0e;i4 /   2Öe? 

EX-6842 24-5 3400 9*71 21e9 

EX-6802 British 3400 9 «90 ~Io<. 

of 

5 
5 

5 

5 

5 

a 

;i 

1 
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Ballistia Test oif Cool Propellants 
fX-6d02s EXr*6841»  an<i EX-6842 

«a    '*»      e»      «ft      st*      «•      or.      «v *•     V«*     *• 

»erature  PÄ^£aymft«ce * 

Powder«* 

Charges 

Case: 

Projectile; 

Primer« 

Wads -' 

EJU68Ö2 

,9.87 lbs« 

3!'/7© Caliber* type 0-2-, No» 24491 

Mp« No9 5, Steel$ Rubber Crimped 

EX-24«°2 (15 o00 lbs o) Epsom Salt 
Loaded       _.'-." 

.XC-Mll .' 

Cardboard 

Powder 
Tempo 
JL*£L 

7-u 

122 

138 

155 

145 

Velocity 

:3441£3 ' 

3i67±7 . 

3489±o 

349Ö26 

Pressure 

23o4±Oo2 

24„0±091 

249 9±0el 

25o3ÄÖdl 

Ej«, Time 
lalilisec^ 

15*0 
13*0 

12£Q 

No© Of 

3 

"3 " 

3 

3 

' 5- ' 

d© All of the subject propell&nts were of satisfactory . 
quickness and ballistic uniformity for use iu the 3"/70 caliber 
large chamber gun« 

* 
e© EX-6802 performed very satisfactorily at high temperatures«, 

The maximum pressure attained was 25*3 teSei. (copper) at,,l65®F» 
This would indicate that there is likely to be no danger of high 
pressures because of temperatures reached in the s*on mount9*' 
magazine«» ' 

fo EX*"£84.2 Mag slightly better With regard to flash suppres» 
sion than EX«o841 or other sulfated samples reported in refer« 
ences (e) and (f)© There were no indications of flash on any of  x 
the five rounds fired at full velocity« There weres however,, small 
traces of flash on the two rounds fired above full velocity» 
EX-684I showed small traces of flash on four of the five full 
velocity rounds as well as the two high roundSe Sulfated propel- 
lents reported in references (e) and (f) consistently showed traces 
of flash. 
CONFIDENTIAL '"' 
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Ballistic Tea* of Cool Propell&hts 
EXvo802?. Bfe*6641,- &nd EX-6842 

•     e     9 «o«st«»*5»«ö***s»     «**»<*»«» «©ÖD«* 

feÄLP 

iW I   f 

9o Fromthe results of the subject tests, it is concluded that 
for the 3"/?0. caliber large chamber güm  .-__. 

a0. Th© subject propellents were of satisfactory quickness 
and ballistic uniformity«. -   .. 

bo EX-6842 had slightly better flash suppression character- 
istics than EX-6841« • , • 

c0 EX~©802 showed no indication of dangerously high pressures 
-when fired over the temperature range of 90°F to l65'°Po   '     / 

4 
is 
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I 

n A- 

!: 

CONFIDENTIAL  . 
SECURITY INFORMATION 8 



'"^^^3S3i3 

u 
comtmmz&i 

tm      -48>       •»       «55       •» 

O • 
NPG EXPORT NO«  %3 

Ballistic Te£t of Cool Propollanfcs 
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the testa upon which this report is based were conducted fe^s 
.'; I»o to* m%m9  Interior Ballistics Division» - 

Armament Department 

This report was prepared bys 
JLQ  DO WESER*Interior Ballistics Division, 

Armament Department , 

This .report .w&a reviewed hyt - 
' V-i  E« SCHAEFER, Head of the Interior Ballistics Division, 

Armament Department 
h?  C» "KXiXNGAMANj ;Co®mand©r, U$N, Armament Officer, 

Armament Department 
Ct>  Co BRAUBIEj, director of Research, Ordnance Group 
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Ballistic Test of Cool Propellantis 
EX~6ß02, EX-$041S  and EX*o842 

K»   fi»   *» 

& 

Gum • 

Projectile! 

T.ABPU'3?ION\Qg F3»MS.B&TA 

. 3W/70 Caliber$"Type G-&N00 24491 
Type G«I2Ö Soe 24927 

EX-24-2 (15600 lbso) Epsom Salt Loaded 
BX-24-5 (15O00 t»8o) Epsom Salt Loaded 
British (l§o00 lbs«) 

Cartridge Cases 

Primer? 

Lead Foil: 

Powder Temp« 

Esspe No6 5» Steels, Rubber Crimped 
BFitiehs Steel, Rubber Crimped 

xc-i&i 

None * - •  ' 

As indieated 

si 
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